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Absfnocils

The second segment of the thres vear Federal Aid Proiect 2-156-R-2
was completed 30 June, 1973. The study was designed to ﬁﬁve%?asgfe commercial
shovelnose sturgeon harvest, study the 1ife history and evaluate the present
reporting system. Commercial harvest was low except &u?éng the final month
of the period because of high water levels. As s result, only 879 fish were
examined at commercial landings. Data were collected for age structure, size
distribution and maturity of these fish. Fecundity was slso determined.
Additiconal samples totaling 843 fish were captured for tagging and determination
of seasonal gz@&tk and sexual development. Age and growth, length-weight
relationships, condition factors and other body measurenments were ¢z EChéaiei,
K@vemﬁnz and growth increments were calculated from over 100 recaptured fish
dorineg the second year of study. Expanded 2itempts 5Sidg'vetmr and dxz? “TrEtsT
Wers @gazﬁ unsuccessful in capturing larval sturgeon, but ifuvenile sturgeon
sppeared gulite freguently in trawl samples.
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Age

. Date 11 I1r ¥ Y Y1 Vie
e g T - 5 o
' 573 3.6 {1 4.7 (3 5.8 (1)
5/17 §.0 {6}
5731 2.9 153 5.5 {1}
£/14 1.3 (23 50 (N 4.9 {2
6/28 8.6 (i3 7.1 {1
71z 2.6 {13 2.8 (13 5.4 {1}
7726 3.2 (23 5.8 {1} 6.7 (1}
5/9 3.2 {2 A6 {1
8/23 2.5 (1 6.8 {23
95 2.5 {1 3.3 {1 4.2 {17
4720 2.3 {17 1.2 (1 {11
1G/4 2.6 {1 2.0 {1 6.0 1) (1)
10/18 1.4 {1 2.8 1 5.3 {1y
1171 A (1 4.1 (&)
11718 IS S 2.2 L2 4.8 (3}
11728 .4 5] 4.9 {1} Z.:F (13
Mean 1.8 5.3 6.0 5.8 £.3 5.5
umher
of
fish ip 35 35 5 i 1
Percent
maturs
or devel-
’ oping O 0 40 A0 100 100

A11 females vounger than age V were immature, and only one age V fish was
devel h contained deve ing ova, while ages VII
i ay & ack eggs were

June, The first




Table &,

441

Date I1T VITe
¥s Fy 5
5719 2.2 {1y 4.7 {5} 16,5 (1)
5717 4.8 (1Y 7.1 (1} i6.1 (13
5/31 2.5 3.7 (3} 19.9 {1y 15,0 {2
6714 3.0 {2y 5.1 {23 7.5 {1y 19.8 {3
6/728 1.4 {1y 2.8 (%) 5.4 (4}
7712 1.4 (2Y 4.6 [{2) &.5 {27
7726 1.2 {3y 4.5 (1) 8.5 {1} 13
5/9 3.0 {1y 1.8 (2} 7.8 {%& {1
/723 4.0 3y 1.8 {1} 5.8 (2} 13
a/6 Z.4 {1y 2.3 (2% 7.6 {4 8.6 {1}
9720 2.2 {27 4.1 {2) 5.3 {Z) {1y
1a/4 2.0 (1Y .4 {2y E.0 {13 2y L3 {1
10/18 2.0 {1y 2.3 (2) 9.8 (4]
11/1 6.0 {2} (1
11715 4,0 (1) 10.0 (1)
11/28 {1 8.5 (1}
Moan Z .0 15.0
Number
of
fish 7

Percent

(L § 3

matiure

100
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evelopment of Z0 shovelnose

of

. Ovarian d sturgson age V and older
from Pool 13 in 1972,
Fork Gonad weight/
length Weight body welght
Age Date {inches) {ibs) {%) Development
3 8/23 Z5.6 2,54 3.4 Immature
5 ; L 400 3. 50 =N U= N
5 10/4 26,5 2,80 5.8 Tmmature
g 1171 25.7 3,39 8.5 Tmmature
5 1i/2¢ 26.9 3.02 i1.2 White eggs
5 11728 Z5.% Z.45 7.8 Tmmature
6 879 26.5 3.56 17.9 Salt § pepper
& 10/4 27.2 3.29 7.3 Sait & pepper
6 11/15 78,0 3.23 9.7 Yellow eggs
7 5/17 26.2 3,32 5.1 Black =ggs
7 5/24 27.2 .48 19.5 Black eggs
7 6/6 25,8 3.77 7.5 Spawned out
7 778 28,8 3,84 6.7 Spawned
& /14 26.89 3.19 21,9 Black eggs
g 9/6 25.5 4.47 g.6 Salt § pepper
g 5731 28.0 3.72 19,5 Black egpgs
g &/7 Z8.8 4,61 25.8 Black eggs
14 5/24 iG.7 5,25 15,5 Spawned out
10 6/14 7.8 4,17 1i.5b 5alt § pepper
i1 5/% 25.8 4,32 16.5 Black eggs
Based on these chservations, it appeared initial spawning commenced for
female sturgson at age VIL, while most males spawn at age V. Monson and
Greenbank (1947) alsc examined shovelnose sturgeon size and maturity in the
upper Mississippi River. They sampled 503 females and 374 males during the
period May-September, 1946, Although age was not determined in thelr study,
results wers S;ﬁlia? 25 males matured at a zmaller size than femalss.
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Tabie 5. Preponderance of size differences between left and
shovelnose sturgsong.
Male Fema

Mumber of fish g4 95
Left » yight 76 82
Right » left 3 &
Left = right 5 7
FECUNDITY

Additional fecundity data were collected at landings
and 13 during May and June, 197%. Absolute fecun r was determinad
sample counts from 16 ripe females ranging in size from 24.2 inches
{2.%6 1bs) to 33.6 inches (6.20 1bs)

AT = P T 7Y
Ovaries averaged 17.38
S

while fat was virtually ab

ggs measured Y2-143 per mil and total counts
and averaged 24,325, Egg production did n
Eggs per 1bs ranged from 5,751 to 11,408 with =
daviation of +1,910 (Table &3.

EARLY LIFE HISTORY
Efforts to collect larval sturgeon continued
et £ 20 17 Au ki
of g

t anged from 13,808
ot appear to be related to
w 3 21 and 1
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gg counts and ovarian-body wel

e
urgeon sampled during 1973,

16

5
%.u.i
Qv’
et
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o
o
S

shovelnose

Fork Body Ovary welght Fat in Est. No.

length welght body weight gonad of eggs
Date {inchas) {ibs) (%) (%} per female
5/28 25.2 2,21 15.2 19.7 114 13,508
5f7 2548 255 343 14 103. &,
5731 25.5 Z2.65 153.5 20.0 104 18,635
5/31 26.0 2.56 15.8 2.2 132 23,780
5/31 27.1 1352 17.3 20.0 85 19,71
5731 28.2 4.2 17.2 5.4 96 30,288
5/31 23,6 6,20 20.8 5.0 52 51,217
6/11 24,2 Z.,36 27.1 35.2 143 26,922
6/11 Z4.8 2.71 16.7 4.9 120 23,400
5/11 25.0 2.62 12.2 4.8 105 14,531
6/11 25.4 2.57 4.4 5.1 11¢ 17,513
6/11 25.8 2.68 18.8 5.0 123 26,876
6/11 25.9 2.65 20.8 iC.0 134 30,128
6/11 27.0 3.12 17.6 24.5 120 22,601
6/11 7.8 .99 17.7 15.0 a5 25,940
6/11 30,5 4,76 20.8 45.0 111 27,374
Mean 3.20 17.8 14.5 113 24,325
Sample standard

deviation 55 12.3 i5 8,904
Efforts were expanded in 1972 to include bottom drift net collecting.

Cone-shaped drift nets 4-ft in length and having a vectangular opening 2-ft x
1.5-ft were anchored on the bottom for a 10 minute period. Mesh size of both
meter and drift nets was 32 meshes per inch.

Three stations were szampled, Stations 1 snd 3 weve adiacent to meter n
Stations 1 and 2. Station 2 was located at the junction of main channel and
mzin channel border habitats at the end of 2 submerzent rock wing dike. Wee
samples were collected with the meter net samples for 12 weeks, 13 April-Z9

dures were identical to

Meter net tows resulted in the aaptgfe of 15,278 fish from 1
group of unidentified minnows and suckers and an unknown group of fis



4T YL

hady; Eaox, Biatis
gpomid, (bl fgary;
ang/or madt Pomoxis
s ig]; Moao and

hough this method was generally less
a captured by meter netling and one
T

i
waere captured in 4rift ne

Hiod piursd in greater numbers by drift met. Ho
larval sturgeon were baﬂzg ed by either technique., Dates of first collections
and frequency of occurrence modes [Table 7) were similar for drift and meter ne
collections.,

Table 7. Dates of initial collections, modes of occurrence and numbers of
tarval fish colilected in Mississippi River Pool 13 in 1872,
Date of first Mode of Numbers collected
collection QCCUYTERCe
Group : s g B . 4n
R Meter Drift Meter  Drift Meter Drift
net net net net net et Combined

éﬁﬁﬁd&ﬂﬁi%& 5/18 5/25 &6/1 4,775 2,259 7,025
Cﬁy&éﬂaé 5718 5/18 5/18 4,326 472 A 798
Donosoma 5725 5/18 £/ 8 245 1% 263
Faox 5/11 5/4 - - i 1 Z
Hipdon 5718 5718 5725 5/1% 5 407 447
Tefaluriis 6722 /15 - &/722 i} 5 &
Lepisosteus &/1 6/1 - 6/1 2 4 &
iepﬁﬁﬁé 574 671 6/15 578 248 20 Z68
Nofunus 6/27 5/11 o 5711 1 ) 7
Percoina 5711 574 5718 5/1% 120 50 180
Polydon 5718 - 5/18 0 2 2
PomoLis 5/18 5718 5425 5725 475 52 531
Bocous 5718 5/18 &£/5 - 182 11 0%
Bfizosfedion 5713 5711 5/18 5711 5 24 54
Minnows &

suckers /11 5710 5718 4,185 1,521 5,706
Unknowns - - - - 613 1,425 7,038
Total 15,278 £.275 21,5887




g

brum, carp and the minnow-sucker group were captured in sufficient pu hers
for analysis of variance of catch means (Table 8%, Thers was no significant
g3 fference batween trials (P> ,08), but differences between stations and

hetween weeks were highly significant (P < .01).

rable 8. Factorial analvses of variance of catch mean for larval fishes
caught in drift nets and meter net samples in Pool 15 of the
Mississippl River.
¥ish species
Source Meter net Drift net
of
yarialions Drum Carp Minnows Uyt Carp Minnows
Sration E2] B Ex i g ok
Trial ns ns ns 5 IS ns
tation x trial S 1g ns ns ns ns
Tnterval w xS = & #k L
Station ¥ interval Hk #k e ke o o
Trial x interval ng ns s HE ng ns
Station x trial x
interval ns TS ns s ns ns
ns - non-significant value,

Carp and drum were genmerally more zbundant al Sand Prairie than at
tailwaters station (Table 9-10}. The wing dam station was more productive
for drum in drift net samples., The minnow-sucker group was most abundant at
the tailwaters station {Table 113}.



Table 9. Number of larval drunm collscted b

v gear, station and interval im
1972,
Meter nest Drift net
Station Station
Date i 2 Stations i 2 3 Stations
combined combined

5/11 2 Z
5718 219 265 484
5/2% 733 2,145 2,878 150 I 278 450
5/1 &6 244 415 237 667 122 1,026
6/8 122 Z39 467 z7 532 54 184
6/15 a5 228 291 51 188 33 272
/22 27 39 a6 38 160 56 224
6/ 29 20 is 34 G 66 g 24
7/6 5 7 12
Ti1E 33 G 47
7720 30 56 26
7i27 1 1
Iotal 1,322 3,455 4. 777 532 1,186 532 2,250




Table 10. HNumber of larval carp collected by gesr, station and interval in

1672,
Meter net Drift net
Station Station

Date 1 Z tations i 2 3 Stations

combined combined
5/18 iz 382 354 4 1S 160 119
5725 68 11z 180 58 6 17 93
&6/1 97 301 368 18 5 Z4 47
678 a0 B63 953 11 23 62 a4
5715 pat 130 159 10 4 14 28
6/22 44 102 1448 & i3 2 21
6/29 145 484 529 27 20 2z 70
7i6 1z 2 40
Ti1E 148 B3 9G
720 13 5 17
T/27 10 10 20
8/3 TZ4 ARE 1,210
8710 21 &0 21
Total 1,279 3,047 4,326 144 86 2472 472
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£
H

Table 11, Number of larval minnow-sucker group colliected by gear, station and
interval in 157Z.

Meter net rift net
Station Station
Date 1 Z Stations i 2 3 Stations
combined combined

5/11 i i H 1
5/18 1,407 518 1,925 483 172 39 754
5/25 269 386 655 53 18 131 Z08
671 34 &1 85 467 36 1z 510

8/ % Z 4 & 2 2
6/15 10 2 47 3 2 5
6/22 0 54 124 3 & 9
6726 51l 141 652 2 23 1 32
776 177 111 288

7/1E i0 15 Z25

7720 118 34 53

7727 0 170 200

8/3 3 g 12

§/10 i 5 &

8/17 1 i

Total 2,603 1,581 4,184 1,018 259 244 1,521

FLATIGNSHIP OF PFORK TO STANDARD AND TOTAL LENGTHS

Measurements of fork, standard and total lengths were taken from 635 fish.
ork length (FL} was measured from tip of snout to the fork in caudal f
tandard length {(SL) was measured to the -;g of upper lobe of the cauda
otal length {TL) included the caudal fil
ishe of the caudal fin,

5
"‘is

in.
ment or whip located on the %gwsa:

The ratio SL:iFL wa=z 1.12 and did not change significantly with increased
body size {Table 12}, The ratic TL:FL changed as fish size increased. Small
fish (FL < 8§ inches) had a ratio of 1.50 while the vatio for large fish
averaged 1.15 (Table 13) resulting mainly from disproportionately slower growth
of the filament. The filament is highly subject to loss by injury and caused
sxireme variation in TL:FL ratios As a vesult, TL for S@aii fish varied
+ % inches [P < ,058); and large fish varisd + 2 inches,
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Table 13. Relationship of total length to fork length.
Mean Mean Total Standard 95%
Length fork total length/ deviation  confidence
group Number length length fork of ratio limits
length (TL/FL)

7.0- 7.9 i 7.6 10.8 1.42

&8.0- 8.9 i 5.7 13.1 .5l
11.0-21.8 K 1.7 17.0 1.45 L1853 4.4
12.0-12.8 5 12,3 18.1 1.47 .113 w7
13.6-13.9 is i5.4 18.7 1.47 .126 #3,3
14.6-14.8 10 14.5 20,98 1.42 B3 +4.3
15.0-15.8 20 i5.6 20.9 .34 L1072 +3.1
16,0-16.9 Z0 16.5 2i.8 1.32 L0884 2.7
17.6-17.9 35 17.5 22.8 1,30 076 +Z.6
1%8.0-18.8 41 18.5 23.3 1.26 072 +2.,6
19.6-19.98 53 8.5 240 1.23 L0585 +2,1
20,0-20.5 56 20.5 24.2 i.is .48 +2.0
21.0-21.9 GH Z21.5 26.0 1.21 L0458 +2.1
22.40-22.9 72 z27.4 26.4 1,18 L0458 2.0
25.0-23%.8 61 25,4 27.4 1.17 L0358 +1.8
24, 0-24.9 51 24,4 Z8.1 1.15 L0413 +Z2.40
25.0-25.9 38 25.4 28.0 1.14 L0459 +2.5
26,0-26.9 42 Z6.4 3.1 1.15 L0358 +2.0
27.0-27.8 20 27.3 31.1 1.14 L027 1,4
2B, 0-28,9 i4 z8.4 3Z2.4 1.14 .025 +1.6
28.0-28.0 4 28.5 33.9 1,15 L0332 +1.5
36.0-30.6 1 3G.5 34,2 1,12
31.0-31.% i 310 A4.5 1.1
33.0-33.9 H 37.3 3%.8 1,18

AGE ANED GROWTH

Age and growth was determined from samples in Pools 8, 10, 11, 13, 17 and

3

Samples for age and growth in Pool ¢ were principally from commercially
harvested fish examined at markets. Smaller £ish captured for tagging studis
were used for szupplemental age and growth data. As a result, size distributi

z b
was disproportionately infliuenced to include a high percentage of fish > 20
inches FL.



The larpest fish was 30.5 inches FL, but no weight was collected.
Age I-XII grand average calculated lengths at each year of life were: 8.4,
12.5, 16.1, 18,8, 20,7, 22.5, 23.8, 25.0, 25.9, 26,7, 27.1, and 27.4 inches

{Table 147,

POCOL 10

Seventeen fish were captured in July at Pool 10. Twelve were tagged and
released, Five were preserved for later study and fin rays were collected for
age determination. Ages I-IV and VI were represented in the sample. Grand
FVeTEgE wiated 1zth e e@h Y eRY e S S| 16,8, L8 T
?21.8 and 23.0 (Table 15}.
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Table 15, <Calculated fork lengths at each vear of 1ife for 17 shovelnose
st argeﬂn from Pool 18, Figures in parenthesls are observed
lengths at time of capture.

Yegr of 1ife

Year Age Number
class group of fish H 2 K 4 5 &
1971 I 5 B.Y
(12.7)
1576 I 7 B.Z 13.4
{16.73
1969 11t Z .3 13.5 17.3
{18.9)
1968 1V 2 B.1 i3.2 i5.8 8.3
{20.8)
1867 v &
1966 Vi 3.4 11.3 16,5 20.1 21.8 23.0
(24.5)
Grand average length 2.5 12.9 16.9 19.7 21.8 23.0
Average spnual increment 8.6 4.3 4.0 2.8 2.1 1.2
POGL 11
Fin rays were taken from 17 of the 30 fish collected for tagging during
September in Peol 11. Ages I-IV and VI were represe ented in the sample. Grand
gverage calculated Ewngzhs at each vear of life were 7.8, 12.8, 1£.8, 18.5,
21.8 and 22.7 inches {Table 16}.
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Table 16, Calculated fork length at each vesr of 1ife fe? 17 shovelnose
sturgeon from Pool 11. Figures in parsnthesis sre observed
lengths at time of capture.

Year of 1life
Year Age Humbey
class group of fish 1 Z 3 4 3 £
H 8.0
(1%.86]
1870 i1 4 8.0 13.7
Ry
1665 il i 7.1 13.4 18.5
(22.2)
1568 v 3 8.0 13,1 17.2 20,4
{23.5}
1967 v o
1966 Vi H 7.9 11.9 1.0 IB.5 Z1.8 22.7
[(28.4)

Grand average length 7.8 iz.9 16.9 19.5 21.8 22.7

Average annual increment 7.5 5.1 4.0 2.6 2.3 .3

POOL 1%

Eighteen biweekly samples [April S-November Z9) totaling 1,160 fish were
lected in Pocl 13 during 1972, Subsamples were examined fo determine
sonal growth, Growth increments were calculated for ages I-1IV.

@

ol
o8

Age 0 fish were absent from all but two samples and could not be used to
determine growth increments in the {first vear of life. Inaccuracy in assessing
gzowt& increment in older fish and the szbsence from most samples alsoe precliuded

using fish older than age IV,

cernable until 17 May. Most growth occuryed during Jume,

No gwgwth as dis
5 After this date error in sampling masked true growth

Wa
July and early Augu
rate {Tahls 17).

T

.

&
[



T
)

[l
U
o
et
44
et
]

Lumulative growth increments for shovelnose sturgeon of ages [-V at
biweekly samples in Pool 13, Figures in parenthesis represent
sample sizs,
s&mgfg)
ate i 11 Iif iV
445 & {1 0 (3] O {9
4/19 tH (2} O {23 G {73
573 g {13 0 {23 { {18}
5/17 -2 {2) G 73 0 (2) 0 (8} (1)
5751 i.5 {8 G (1) il {5} L (47
5/14 2.2 {113 1.7 {5 H {43 A4 {43
6/28 3.2 {13} 1.8 43 i.5 {43 1.4 (5}
7712 Z.5 {&; 3.5 f4: 1.8 {3 2.8 =3
7/26 3.6 (23 2.5 {10} 2.1 43 2.0 (23
a/a 3.4 {3 2.5 {43 2.2 {33
8/23 4.2 (107 3.5 (14) 2.6 (1% 1.8 {1
a/6 4.3 7 3.1 (223 .00 {33 2.4 (33
9/29 5.6 92y 4.4 [38) 4.0 118 2.5 {14} 2.3 (23
10/4 4.2 {1 3.9 (1) 4.4 {23 2.8 2y 3.4 (23
14/18 5.4 (1 4.1 {5 2.8 {43 3.3 (5]
1i/1 5.8 (23 4.2 {113 3.1 £5% 2.8 (43 3.4 {1}
11/1s 5.3 {13 3.4 (5} 3.0 {53 3.6 (45
11/29 3.3 (13 4. (&) 2.7 {43 2.8 {43 2.4 (23
Mean FL gt
last
annulus 8.8 {817 12.4 {139} 6.8 (3073 20,4 {1423 23 {123

Age and growth was determinsd from 4
Crand average calculated length at each vy
21.3, 23.6, 25.4, 26,2, 27.6, 28.5, and 28%.8 inches {Tanle 1R},

POOL 17

A sample of 117 sturgeon were captured by drifting

e

was used to compute growth for the remaining 11

&

& trammel

161 fin samples for ages I through XI.
rear of 1ife was 8.3, 12.4, 16.1, 19.1,

stu net in Pool
o 28-29 September, 1972. All fish captured were welighed, measured, tagged, and
the anterior pectoral fin ray was removed. Two fish had tail damage from unknown

causes and one was a young-of-year, The computer program, SHAD, 18733
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Length freqguency by age are presented in Table 19. Although length
distributions within azge groups are normal, overlap between ages was sufficient
to prevent verification of age determinagtions from the length frequency
distribution.

Table 19, Length freguency distribution by age for 115 shovelnose sturgson

collected 28-2% sygtemﬁﬁr 1872 in Pool 17.
Age
Length Ages
group g i i iil v Y combined
G-10 1 H
12-13 1 i
13-14 4 4
14-15 & g
i5-16 9 5 14
16-17 11 il
17-18 14 14
18-19 i4 4 18
1820 3 7 10
20-21 i 13 Z 16
2122 7 7
2223 1 3 4
23-24 4 1 5
2475 1 i
25-26 H 1
Total 1 22 43 32 10 2 115
Body condition ({) range was 9-19 and incressed

th body size {Table 203.
23 2

25t
Length weight relationship expressed by %&e Egast SQuUAT quation

his

logipW = §8g§g§ + D EagiQ?L
: was
3 Hom o4 58 T Tever. BT
logysW 4.560 + 3.546 logynFL
where W = body weight in Ibs and FL = fork length in inches and 2 and b are
constants. Standard deviations for the regression coefficients were + 033 and
+ .066. Correlation coefficient for this f£it was 981,

Grand average oz

a lat the end of ecach vear of life were
8.2, 13.2, 16.9, 19.6 and 22.5
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A sample of 110 sturgeon were captuyved by drifting a trammel net during
26-27 September, 187Z. All fish caught were weighed, measured, tagged and
released,  The right anterior ?eciarai fin ray was vemoved for aging. Hiv
fish were young-of-the-year. The remaining 105 were used for computation
growih as in Pool 17,

i’&

Length frequency distribution showed considerable overlap bstwsen ages z
before (Tazble 22}. Condition factors (C) ranged Ffrom 10 to 18 (Tabls Z3).
Fish of similar sizes in Pools 17 and 19 had similar condition factors,

Table 2Z. TLength frequencies by age for 110 shovelnose sturgeon collected
26-27 September, 1572 in Pool 19,

Age

Length Ages
group 0 i 11 111 v v VI combined

7~ 8 H H
9-10 4 4
12-13 1 1
13-14 H 1
i4-15 5 3 8
15-16 1 3 4
16-17 i 4 5
17-18 3 3
18-19 7 2 2
19-20 11 16 27
20-21 2 24 i 23
21-22 1 14 i is
22-2% 3 3 &
25-26 i H
26-27 i 1
Total s 2 34 55 B 3 1 110

Length-weight relationship was
logigW = -3.988 + 3,083 i@glg?i

with standard deviation for the regression cosfficient of + .167 and + 130,
respectively. Correlation coefficient for this f£it was .S20. B

Grand average calculated fork lengths at the end of each vear of life
were 8.5, 13.5, 17.3, 20.2, 22.6 and 25.0 (Table 247.



&
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Table 23. Body condition {C} of 105 shovelnose sturgeon from Pool 19.
Length Number Fork Weight Conditien
group in group langth {1bs) (<)
{inches}
12-13 L 12,7 23 11
i5-14 1 13.5 .27 10
14-15 2 14.5 .35 11
PESLH = FRCIRE 4 i
16-17 5 15.5 .02 13
17-18 2 17.8 .78 13
18-19 9 18.5 .85 13
19-20 27 16.7 1.08 13
20-21 23 20,5 i1.1% 13
21272 16 1.5 1.34 13
22-73 & 22.4 L.60 14
25-26 i 26.0 3.25 18
26-27 1 26.2 3.33 18
Table 24. <Calculated fork lengths at each vear of life for 110 shovelnose
sturgeon from Pool 19, Figures in parenthesis are observed lengths
at capture.
Year of life
Year Age Number
class  group of fish i 2 K 4 5 &
1972 0 5
(6.2
1871 I g 8.4
{14.43
1870 iz 34 8.8 i4.1
(e
1965 11t 55 8.6 14.1 8.3
(20,53
1968 v & 8.6 13.0 17.0 20.2
{22.3}
1867 Y {
1866 VI i &.5 13.0 16,7 28,7 22,56 25.0
{26.7}
Grand average length 8.5 13.5 7.3 20.2 77.8 25.0
Average annual increment 8.5 5.0 3.8 2.9 2.4 2.4
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The number of

H is was B57,
rage body length

1
12.9, 16.7, 19.5,

4.5, =5 for the férst 12
vears, Downstrea hily faster growth
rates, but differ zignificant (Table Z5}.

STURGEON TAGGC

Seventv-five 2 1

/ trammel net drifts were
made aurﬁﬁg the second

vtured 843 sturgeon. the

) 3
ye v A
goal of tageing and reieasing 3 winimum of 100 fish in a?t@rnahe pools of the
river was not attainec Sturgeon were especially difficult to capture in

Posls O and 11 and on

g 1 an respectively. T%e goal was
achieved in other pocls with

k4
fish tagzed (Table 2¢).

k3

Large numbers af zmc&p ured fish were taken in most pools during actusl
tagging effort. Commercial fishermen did not recover many tagged fish until
iate in the 1873 %is§ ng season, Since most of the commercially recovered
tags were not taken until late in the study segment, results will be reported
in the nexit segment,

Growth of recaptured sturgeon was difficult to evaluate because the rate
of growth in length varied considerably by fish size and season. All sizes
were tagged and recaptured throughout the vear.

Growth of tagged fish was obtained from 107 recaptured sturgeon caught
by « xpefa?eﬁﬁ&i netting and cooperating commercial fishermen during both
vears. Most of the tagged sturgecn were vecovered in Peol 13, Results were
tabulated by body length at the time of tagging and the weeks at large
(Table 27). Tagged fish at large over the winter months were excluded from
caleulations of mean weekly growth increment., Calculated weekly growth
increments betwsen the time of tagging and recapture were .23, .13, .17, .08,
.06, .05 and .08 inches for fish at Z-inch intervals ranging 10-24 inches FL.
Seasonal growih could not be evaluated.
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Talle 26. Summary of fishing effort and number of sturgeon caught and
tagged during the second vear.
Trawl Trammel net Total Number
sturgeon tagged
ESvie) Mumber Sturgeon Number Sturgeon captured
caught tagged caugnt tagued
& 26 i &9 33 34 34
10 & 7 9 10 17 12
11 41 i4 i4 14
i3 39 27 170 524 551 3E6
17 i O 27 116 ils 117
19 3 i 21 110 111 105
Total 75 36 337 807 843 6138
Table 27. Mean growth incvements of shovelnose sturgeon betwsen the Time of
tagging and recapture by size and time at large. Sample size is
indicated in parenthesis.
Weeks Fork length {inches} af tagging
at Mumber 25 8
large of fish 11 i3 15 17 i9 21 23 over
1 33 Lz .3 21 24 . i
(3 (2} (3 (73 (11} ()
3 Z8 .3 L2 .1 LG .2
) (1 (1) (8) )
5 7 A L1 i
(2 (2)
7 2 . .6
{1} {1}
9 3 1.2 3.1 .5
(1) &3 {1}
i1 3 <3
kY
i3 1 1.6
(1)
15 1 5.8
(1)
#
17 i -8
5
158 i

faa)

ol
s
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Weeks Fork length (inches) at tagging
at Number 2% &
large of fish 11 i3 15 17 i i 23 aver
2% 3 .2 -1
(17 (1}
e 5 . .
25 .
(2]
7 0
25 0
21 H 1.2
(1}
33 2 .5
{2}
35 5 i1 .8 B
(1} (2} (2]
37 Z LG .2
(1 (1
39 3 .5
(3}
41 it
43 4 2.9 1.2 .1
{1 (2) (1)
45 4 3.6 1.4 .6
{1 {2} Y
47 i .5
£y
Totsl 107
X increment
per waesk .23 13 17 LG8 .06 .05 .08

%

he winter months were excluded from caleulations,

MOVEMENT OF TAGGED FISH

in 1871 and 1972, 154 ¢
Te

ged sturgeon were recaptured and all occurred
within the pool they w &
{

d. Distance and dirsction of movement was
obtained from 144



. Source of sheovelnose sturgeon recaptures from which movement data
was obtained in 1971 and 1972,

1971 1972
Pool Experimental  Commercial Expervimental  Commercizl Combined
netting fishermen netting fishermen

R e g
13 2 1 3
12 47 38 44 129
17 4 1 >
1s 4 4
Total 54 6 38 46 144

Data from Poo
£ish from this poo
During 1972 most o

1% wers sufficient for meaningful analysis. Recaptured
in the first vear came entively from experimental netting.
the recaptured fish came from commercial fishermen.

fofy oo ek

Nearly 20% of the 47 sturgeon recaptured in 1871 were captursd at the
same location of marking. Twice as many were captured downstream as upsirean,
but the mean distances for both upstrsam and downstresm movement was .3 mile.
Maximum distances recorded were 2.9 miles upstreanm and 7.3 miles downstrean
{Table 28},



Table 25, Movement of shovelnose sturgeon recaptured by experimental netting
in 1571,
Davs at large
H Z 4 a 1% 32 &4 128 Combined

Unstrean
Number of fizh Z & 2 i 12
Mean distance

{miles} 0.1 0.2 0.z 0.9 0.2
Percent 13,3 42,5 50.60 20.0 2%.4
Downstream
Number of fish 11 3 i 3 2 z 4 27
Mean distance

{miles) 0.2 0.2 0.1 8.3 0.2 G.3 0.6 3.3
Percent 73,3 60.0 100.0 21.4 50,0 100.0 80.0 57.4
N movement
Number of fish 2 2 5 g
Percent 13,3 40.¢ 3.7 1.1
Total fish 15 5 1 14 4 3 5 47

In 187
experimenta
fishermen, %
at the tagging

Z
I petting and commercial Fishermen.
7
i

large numbers of sturgeon were recaptured in Pool 13 both by
0OF the 44 cpught by commercial

had moved upstream, 2.3% downstream and 22.7% were recaptured

gite {Table 300,



Tahie 30, Movement of shovelnose sturgeon recapiured by experimental netfing
in 1872,
Days at large
Over
H Z 4 3 i6 32 64 128 128 Combined

Upstrean
Number of

fish 1 H Z 3 Z 17
Mean

distance

{miles) .2 6.2 0.2 1.2 0.1 .7 0.6
Percent 100,40 55.0 7.0 30,0 40.0 47,1 447
Downstream
Number of

fish 1 H 1 1 3 2 7 i6
Mean

distance

{miles) 0.5 4.5 0.2 3.0 5.3 .2 0.4 0.5
Percent 100,40 0.0 33.0 17.0 60,90 100, 41.2 42,1
No movement
Number of

fizh 1 2 Z 5
Percent 160.0 L33 il.g8 13.2
Total fish i i 1 z 3 5 5 2z 17 38

Data from 38 recaptured fish caught by experimental netting in 1972
differed greatly from those recoversd by commercial fishermen. Upstream and
downstresn movement was nearly equal ss opposed to the greater upstream movement
g P g rup

noted in fisherman returns (Table 317. Mean distances moved in 1977 were
2.4 miles upstrean and 1.7 miles downstream for the commercial fisherman
recaptures, and .5 and .5 mile for ﬂg@eflﬁent al netting %Qa@tuva@ Maximum
distance traveled was 7.9 upstreanm and 1.7 miles downstrean for commercial
and 3.4 zand 3.0 miles for experimental net captures. The distance moved did no
increase with €ime at large.
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Table 321. Movement of shovelnese sturgeon recaptursd by commercial fishermen
A

in 1972,
Days at large
ver
1 z 4 8 if 37 128 Combined

Upstrean
Number of f{ish 1 5 7 & ) 1 33
Mean distance

{miies} 1.4 1.5 1.7 z.0 5.2 2.0 2
Paercent i3.3 7.4 77.8 100.0 50,0 i00.0 75 .1
Downstream
Namber of fish 1 1
Mean distance

f’f’ﬁ..ﬁbs 1.7 15?
Percent i0.¢ 2.3
Ng movement
Number of fish 2 Z 2 4 10
Percent 66,7 28.6 2Z2.2 40.0 2.7
Totgl fish 0 3 7 9 4 it i1 44

Obviously these data were somewhat biased by location of tagging sites
and the location of commercial fishing. Tagging effort and recoveries in
the experimental fishery were most intensive approximately 2.5 miles down-
stream from Lock and Dam No. 12. The major commercizl fishing grounds were in
the tailwaters of this dam. As a rvesult, tag returns from commercizl Ffishermen
were biased by increased opportunity to capture tagged fish that moved slightly
upstream., The distance moved by fish in the experimental netting were
curtailed by limitations in the area netted which resulted in movement outside
the sampling site.

ure data from 1973 have not been analvzed in detail. However,
r amination large numbers of recaptured fish have been taken
& is in which they were tagged. ALl except one moved upstreanm
L stance was 124.4 miles din 251 davs. It is highly probsble that
movement between pools resulted from long periods of high river discharge when
navigation dams were inopesrative.
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